The research focuses on the search for more experimental evidence of the thermal, electrical behavior of the family MI -AgI (where M = NH4), which results when NH4 + is exchanged for Ag + in the binary system xAgI-(1-x)NH4I as a study model with concentrations of x = 0.4, 0.5.0.6, 0.7.0.8 and 0.9. The thermal properties were identified by the Differential Scanning Calorimetry (DSC) technique. For this system in each of the concentrations, there is evidence of a decrease in temperature to the quality that occurs in the transition from poor phase conductor called β / γ to highly conductive called α compared with that of pure Agi that is given in 420 K (147 ºC).
Introduction
In Because many ion systems known today present microstructural variations, it is necessary to investigate not only the properties of the superionic materials, but also those of their precursors, from which, by doping with other elements of ionic radii different from the original ones the population of cargo carriers and their mobility in the resulting systems is increased [1] . Silver iodide, AgI, is one of the compounds that, above 420K, has a very high ionic conductivity; (of the order of 1 (Ω cm) -1 )) conductivity is governed mainly by the great mobility of the silver ions Ag + (ionic radius (1.26 Å)), which makes us believe that making a catatonic substitution in the AgI, by ionizing the NH4I compounds with ion (ionic radius 1.34 Å), ion mobility can be promoted and thus conductivity can be increased [2] . According to the investigations, at room temperature the ionic solids have very small conductivities, less than 10-6 (cm) -1 , therefore, the movement of ions through the crystal practically does not exist. However, when an ionic solid melts, the ions separate or dissociate, due to thermal movement, and can move freely through the liquid mass, which implies, consequently, an increase in their conductivity [3] . It has been observed that the replacement of host atoms with other ions produces an increase in conductivity, one of the purposes of this work is to explore further in this direction using the binary system xAgI-(1-x)NH4I with concentrations of x = 0.4 , 0.5, 0.6, 0.7, 0.8 and x = 0.9 [4] . In the DSC, the sample and the reference are heated independently, so that the difference in heat flow can be measured directly to maintain an equal temperature in both. Thus, the data are obtained in the form of differential heat inputs (dH/dt) as a function of temperature. With these data, temperatures and transition or reaction enthalpies can be obtained. Some recommendations for the operation of the DSC are the following [5] . In this work we determined the thermal properties of the ionic system xAgI-(1-x)NH4I by Differential Scanning Calorimetry.
Materials and methods
Composition Preparation of the samples Molar concentrations of 0.4, 0.5, 0.6, 0.7, 0.8 and 0.9 were used, as proposed by Trujillo et al. (2017) [6] , silver reagent salts (AgI), ammonium iodide (NH4I) and potassium iodide (KI) were used as reagents in the synthesis, stoichiometrically combined, Table 1 details the preparation where x is the mole fraction of the reactants. 
Differential Scanning Calorimetry (DSC)
This is a thermo analytical technique in which the temperature difference (ΔT) between a sample and an inert reference material is measured as a function of temperature, which is very often used for quantitative measurements of energy changes and also, It measures the energy that must be applied to maintain the temperatures equal to both the sample and the reference material, that is, the caloric power differential that must be supplied (continuously) is measured so that a sample and a reference substance can be keep at the same temperature while it varies linearly [7] .
Results and Discussion
The conductivity measurements in the AgI shows a phase transition at a temperature of 420 K (147 ºC) with conductivity of 1 (Ω cm) -1 , its conductivity continues to increase as the temperature increases to reach its point of fusion, with conductivity values of the order of 1.3 (Ω cm) -1 which is considered a good solid ion conductor. Figure 1 shows the Log σT v.s 1000/T graph for AgI in order to compare with the different samples under study.
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Figure 1 Log σT v.s 1000/T for AgI
The conductivity measurements for this system with concentrations X = 0.4, 0.5, 0.6, 0.7, 0.8 and 0.9, are shown in Figure 2 , in order to relate their anomalies to the differential scanning calorimetry in this system. For each sweep, the conductivity shows an abrupt change in the transition temperature Tt of the corresponding system. It is observed that not only the activation energy before and after the anomaly changes from one concentration to another, but the magnitude of the change in conductivity varies from one concentration to another. In Table 2 it shows the values of σ (T) below and above the change of the step observed in Tt, denoted by σ1(T) and σ2(T) respectively. The xAgI-(1-x)NH4I system shows a decrease in the ratio σ1(T) and σ2(T) which we analyze based on the Huberman proposal where the density of charge carriers are the main source of anomalous behavior observed.
In the Huberman model, a free energy is assumed in terms of the interactions of these carriers with each other and with the network, as well as an entropic term that depends on its configuration; by minimizing this free energy you get an expression for n(T) that predicts a jump in conductivity in Tt for adjusted values of the different interaction parameters.
Comparing the values of σ2(T) that correspond to the phase of the systems we see that the ionic conductivity decreased with the content of the dopant. This may be an indication of some optimal relationship between the size of the mobile potential ions Ag + and the migration channels in the solid electrolyte that allows a fraction (T) of high mobile ions. Our results, then indicate that the phase σ-system without dopant possesses a structural characteristic for a maximum fraction (T) of ions mobile Ag + , this makes sense because the ionic radius of Ag + (1.26 Å) is smaller than the ionic radius than the dopant NH4 + . In such a way that the free volume available for the transport of Ag + decreases when the AgI is doped with NH4I. However, studies by hydrostatic pressure that allow the reduction of the unit cell size do not yield definitive conclusions about the modification of transport parameters. In other words, the effects observed in the transition (abrupt change in σ (T) are not due to a change in the mobility of the carriers but in the average fraction that actually participates in driving [8, 9] .
The conductivity jump that occurs in the structural transition temperature β /-AgI (ss) --AgI (ss), (ss = solid solution), significant changes in the conductivities at the transition temperatures in the study system, showing greater thermal stability for this system with doping of NH4I with respect to AgI, in the same way the superconducting transition temperature is reached at lower values of temperature in each of the concentrations with low activation energies compared with the AgI.
Conclusion
From the results presented, from their discussion and from the background of the literature exposed through the article, the following main conclusions can be obtained: the conductivities of two and three orders of magnitude in the phase are reached. When substituting Ag + for NH4 + a decrease in the temperature to the quality was observed, the transition to a superconducting state favoring this mode, the mobility of the Agro / angles within the I -network with the increase of dopant concentration. The appearance of the first order transition is confirmed by the differential scanning calorimetry measurements for these systems.
